Structure of the Escherichia coli 16 S ribosomal RNA. Psoralen crosslinks and N-acetyl-N'-(p-glyoxylylbenzoyl)cystamine crosslinks detected by electron microscopy.
Escherichia coli 16 S ribosomal RNA in reconstitution buffer has been photochemically crosslinked with aminomethyltrimethylpsoralen and chemically crosslinked with N-acetyl-N'-(p-glyoxylylbenzoyl)cystamine. The positions of crosslinking have been detected by viewing the molecules in the electron microscope. DNA restriction fragments that contain psoralen mono-adducts were hybridized and crosslinked to the samples so that the orientations of the crosslinked molecules were seen directly. A two-dimensional histogram method has been used to classify the different types of looped crosslinked molecules. These methods allow the identification of 13 distinct types of loops in the photochemically crosslinked molecules and 31 distinct types of loops in the chemically crosslinked molecules. The psoralen experiments are a reinvestigation of some of our earlier results. Some of the crosslinks were previously reported in the incorrect orientation; with the corrected orientation, seven of the psoralen crosslinks can now be correlated with complementarities in the proposed secondary-structure models. However, there are still six other psoralen crosslinks that indicate additional contacts not found in the current models. The chemical crosslinks indicate pairs of single-stranded regions that must be close in the folded molecule. Many of these crosslinks occur between regions that are distant in the secondary structure; these crosslinks indicate part of the three-dimensional form of the folded molecule.